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(54) I/O card, electronic equipment using I/O card, and procedure of starting up such electronic 
equipment 

(57) A system includes a computer and digital cam- the back connector is supplied to the digital camera, 
era connected to each other; automatic image transfer Moreover, when the I/O card is connected to the digital 
or remote control can be achieved readily, and a power camera, a start-up instruction signal is sent from the I/O 
supply route is simple. A card connector for an I/O card card to the digital camera A CPU in the digital camera 
and a back connector thereof are linked by a power sup- executes start-up processing, 
ply line. When the I/O card is connected to a digital cam- 
era, power supplied over an interface cable joined with 
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Description 

BACKGROUND OF THE INVENTION 

Field of the Invention 

The present invention relates to an I/O card, elec- 
tronic equipment using the I/O card, and a procedure for 
starting up the electronic equipment. 

Description of the Related Art 

In recent years, lots of digital still cameras have 
been commercialized as one type of peripheral equip- 
ment for use with computers. As for a procedure for tak- 
ing image data produced by a digital still camera into a 
computer, each of the procedures described below has 
been adopted. 

1 . A digital still camera has a slot accommodating a 
PC card. A memory card is mounted in the slot in 
order to save data therein. The demounted memory 
card is then mounted in a computer in order to load 
the data from the card into the computer. In this pro- 
cedure, mounting or demounting the card is 
achieved manually. As for the card slot, a card slot 
conformable to the PCMCIA standard is often 
adopted. 

2. A camera and computer are interconnected 
using an interface cable, whereby data is trans- 
ferred directly. In this case, an interface connector 
formed in the camera must be compact. An inter- 
face connector compatible with the RS-232C stand- 
ard is therefore often employed. 

3. A camera is connected to a conversion adaptor 
via a dedicated interface. For connecting the con- 
version adaptor to a computer, an interface of a 
standard rating such as a parallel interface is 
employed. 

On the other hand, as the PC card, not only a mem- 
ory card but also an I/O card has come to be commer- 
cialized recently. For data transfer from a digital still 
camera to a computer, a procedure of connecting the 
digital camera to the computer via such an I/O card is 
conceivable as a fourth procedure. 

The foregoing procedures are concerned with data 
transfer. For operating a camera at a computer, second 
and third connections are needed. 

However, transferring image data to a computer or so 
operating a camera at a computer according to any of 
the three foregoing procedures of the prior art has prob- 
lems, described below. 

According to the first procedure, data transfer is 
carried out manually. Every time a memory card is filled 55 
with data, the card must be mounted and demounted. 
When photography is carried out intermittently with a 
camera set up, the camera must be moved at every 



10 



15 



20 



25 



30 



35 



40 



45 



mounting and demounting. This means that the position 
of the image is shifted often. 

Moreover, an intermittent photography time is 
restricted by the storage capacity of a memory. The first 
procedure can therefore be said to be effective for ran- 
dom photography that is usually carried out using a sil- 
ver-film camera. 

A digital still camera that can be controlled remotely 
when connected to a computer and can transfer data 
directly to or from the computer is promising as periph- 
eral equipment for computers. However, when the cam- 
era is connected to the computer according to any of the 
second to fourth procedures, problems described below 
occur. 

To begin with, according to the second procedure, a 
camera uses its own battery as a power source. The 
operating time of the camera therefore depends on the 
longevity of the battery. The power supply of the camera 
must therefore be manually turned on or off from time to 
time in order to prevent the battery from being used up 
prematurely. For reducing consumption of the battery 
power, some cameras have a facility for turning off the 
power supply when no action instruction is issued to the 
camera for a specified time. However, when such a 
camera is connected directly to a computer, this facility 
merely increases the bother to the user, and to avoid 
this, the camera can only be placed immediately close 
to the computer and the user. The concept of remote 
control thus cannot be fully embodied. 

The fourth procedure has the same problem as the 
second procedure. 

It is the third procedure that alleviates the above 
problem. An interface conversion adaptor to be 
employed is therefore requested to receive power from 
an AC power supply. The employment of the interface 
conversion adaptor enables power supply to a camera. 
A signal line over which a start-up instruction is trans- 
mitted is included as one of several transmission lines 
linking the conversion adaptor and camera, whereby 
power management to be executed at a computer can 
be achieved. 

However, this procedure requires incorporation of 
an AC-to-DC conversion circuit or provision of a sepa- 
rate AC-to-DC conversion adaptor. This poses a prob- 
lem that either the interface conversion adaptor 
becomes large in size, or the number of entities con- 
nected to the adaptor increases. Moreover a plurality of 
cables are needed to connect the entities. For this rea- 
son, a set of equipment for converting one interfacing 
specification into another becomes expensive. Moreo- 
ver, connections among the camera, adaptor, and com- 
puter become complex. 

Moreover, the digital still camera must cope with the 
necessity of being connected to a computer as well as 
the necessity of recording multiple images. For coping 
with these necessities, the storage capacity of a built-in 
memory of the camera is insufficient. An external mem- 
ory such as a memory card is therefore employed. For 
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this reason, the camera is provided with both an inter- 
face terminal and memory card slot. This leads to a 
large size of the camera and a large circuit scale. Con- 
sequently, the cost of the camera increases. 

5 

SUMMARY OF THE INVENTION 

For solving the aforesaid problems, an I/O card in 
accordance with the present invention comprises a cir- 
cuit for supplying power received via a first connecting 10 
means to electronic equipment linked to a second con- 
necting means. 

Another aspect of an I/O card in accordance with 
the present invention comprises a plurality of connect- 
ing means, and a power receiving means for receiving 15 
power supplied via at least two connecting means out of 
the plurality of connecting means. 

Another version of an I/O card in accordance with 
the present invention comprises a first connector used 
to connect first electronic equipment, a second connec- 20 
tor used to connect an interface cable, and a third con- 
nector. 

Moreover, a piece of electronic equipment in 
accordance with the present invention comprises a con- 
necting means used to connect an I/O card, and a 25 
power receiving means for receiving power supplied via 
the connecting means. A power supply line is included 
in the connecting means. 

Another version of electronic equipment in accord- 
ance with the present invention comprises a connecting 30 
means used to connect an I/O card, a receiving means 
for receiving a start-up request signal output from the 
I/O card linked to the connecting means, and a process- 
ing unit for carrying out start-up processing in response 
to the start-up request signal. In this version, a signal 35 
line is included in the connecting means. 

Still another version of electronic equipment in 
accordance with the present invention comprises a con- 
necting means used to connect an I/O card, a first 
power receiving means for receiving power supplied 40 
over a power supply line included in the connecting 
means, a second power receiving means for receiving 
power supplied externally, and a selecting means for 
selecting one of the first power receiving means and 
second power receiving means. 45 

An electronic system in accordance with the 
present invention comprises an I/O card including a cir- 
cuit for supplying power received via a connecting 
means to electronic equipment linked to another con- 
necting means, and electronic equipment including a so 
connecting means used to connect the I/O card, and a 
power receiving means for receiving power supplied via 
the connecting means, and having a power supply line 
included in the connecting means. 

Moreover, in a procedure of starting up electronic ss 
equipment in accordance with the present invention, a 
start-up instruction signal to be supplied with linkage of 
an I/O card to a connecting means is received, and 



start-up processing is executed for an electronic equip- 
ment upon reception of the instruction signal. Other 
objects, features and advantages of the present inven- 
tion will be more fully appreciated from the following 
detailed description of the preferred embodiments, 
taken in conjunction with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a functional block diagram of the first 
embodiment of the present invention; 
Fig. 2 is a functional block diagram of the second 
embodiment of the present invention; 
Fig. 3 is a functional block diagram of the third 
embodiment of the present invention; 
Fig. 4 is a functional block diagram of the fourth 
embodiment of the present invention; 
Fig. 5 is a functional block diagram of the fifth 
embodiment of the present invention; 
Fig. 6 is a functional block diagram of the sixth 
embodiment of the present invention; 
Fig. 7 is a functional block diagram of the seventh 
embodiment of the present invention; 
Fig. 8 is a diagram showing the block configuration 
of a power supply control circuit 14; 
Fig. 9 is a diagram showing the stream of opera- 
tions performed in the embodiment; 
Fig. 10 is a functional block diagram of an I/O card; 
Fig. 11 is a functional block diagram of an I/O card; 
Fig. 12 is a functional block diagram of an I/O card; 
Fig. 13 is a functional block diagram of an I/O card; 
and 

Fig. 14 is an oblique view showing the relationship 
of connections among units constituting a system. 

DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 

The preferred embodiments of the present inven- 
tion will be described, in conjunction with the drawings. 

(First Embodiment) 

Fig. 1 is a functional block diagram of a digital cam- 
era system in which the present invention is imple- 
mented. 

In Fig. 1 , there is shown a digital camera 1 compris- 
ing a power supply unit and other camera circuits. Ref- 
erence numeral 1 1 denotes the camera circuits other 
than the power supply unit. The camera circuits 11 
include an imaging circuit, and a camera control circuit. 
The power supply unit consists of a CPU 12, a second- 
ary battery 13, a power supply control circuit 14, and 
power detection circuits 15 and 16. 

The CPU 12 controls all the camera circuits includ- 
ing the power supply unit. However, the camera circuits 
1 1 except the power supply unit and the power supply 
unit may each be provided with a dedicated CPU. Ref- 
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erence numeral 13 denotes a chargeable secondary 
battery. The power supply control circuit 14 controls a 
route within a camera, along which power is supplied, 
under the control of the CPU 12. The power detection 
circuit 15 detects the voltage on a power supply line 5 
supplied from the secondary battery 13. 

There is shown a card connector 17 that is a con- 
nector configured in conformity with a standard rating 
such as the PCMCIA standard and works as a contact 
with a memory card, I/O card, or the like (hereinafter, w 
I/O card). The power detection circuit 16 detects the 
voltage on the power supply line supplied via the card 
connector 17. 

There is shown an I/O card 2. Reference numeral 
21 denotes card attribute information (CIS) to be stored 15 
in the I/O card 2, that is, information concerning the 
facilities of each card, and reference numeral 22 
denotes a back connector with which an interface cable 
used to connect the I/O card to a computer 3 is joined. 

There is shown the computer 3. Reference numeral 20 
4 denotes an interface cable that includes a power sup- 
ply line conformable to the USB or IEEE 1394 standard. 

There is shown an interface conversion circuit 27 
for converting a data signal, command signal, or the like 
so as to convert an interfacing form adapted to the card 25 
connector 17 into an interfacing form adapted to the 
back connector 22 or the interfacing form adapted to the 
back connector 22 to the interfacing form adapted to the 
card connector 17. 

Fig. 14 is a connection diagram showing connec- 30 
tions of units constituting the system. In Fig. 14, the I/O 
card 2 is inserted into a card slot formed in a side sur- 
face of the digital camera 1. The interface cable 4 is 
joined with the back connector 22 of the I/O card 2. Dot- 
ted line 141 in the drawing indicates the interior shape 35 
of the card slot 

Operations performed by the digital camera system 
shown in Fig. 1 will be described below. 

The I/O card 2 in this system has a terminal through 
which power is output and a signal terminal through 40 
which a start-up instruction is given. 

A start-up signal is an interrupt signal (wake-up sig- 
nal) used to awaken the electronic still camera (digital 
camera) from a sleep state, in which almost all the facil- 
ities of the camera are halted for the purpose of power 45 
saving, to a wake-up state (active state). When the dig- 
ital camera 1 stays in the sleep state, although power is 
supplied to the CPU 12. the camera is cleared or is 
placed in an equivalent state. 

In this state, when the start-up signal makes a tran- so 
sition (for example, a low-to-high transition), the CPU 12 
wakes up (becomes active), and awakens individual 
units (for example, an imaging circuit system, a memory 
circuit system, and a display system including an elec- 
tronic viewfinder) of the digital camera 1 (supplies 55 
power to the units, and establishes a state enabling 
camera operations such as transmission of an action 
standby instruction or action start instruction to the 



units, and transfer of setting data representing the con- 
ditions for photography). In this embodiment, making a 
transition from the sleep state of a piece of equipment to 
the active state is referred to as start-up. The interrupt 
signal to be sent to the CPU 12 for this purpose is 
referred to as a start-up (wake-up) signal. 

The I/O card 2 is connected to the digital camera 1 
having the card connector 1 7. Power to the I/O card 2 is 
supplied from the digital camera 1 through the terminal 
formed to supply power to the card. 

By the way, the I/O card 2 and card connector 17 
each have a terminal through which power is supplied to 
the digital camera 1 via the I/O card 2. When the I/O 
card 2 is connected to the computer 3 with the interface 
cable 4 including the power supply line joined to the 
back connector 22, power can be supplied from the 
computer 3 to the interface cable 4, from the interface 
cable 4 to the I/O card 2, and then from the I/O card 2 to 
the digital camera 1 . 

Fig. 10 is a functional block diagram showing the 
interior of the I/O card 2. In Fig. 10. the power line 
extending from the back connector 22 is joined to the 
power supply terminal of the card connector 17 as it is. 
Power to the circuits within the I/O card 2 is supplied 
from the digital camera 1 through the power supply ter- 
minal of the card connector 1 7. 

The card may be configured in such a way that part 
of the circuits within the I/O card 2 receive power via the 
back connector 22, but the other circuits receive power 
via the card connector 1 7. Moreover, circuitry in which 
power is supplied to part of the circuits within the I/O 
card 2 via either the back connector 22 or card connec- 
tor 17 will do. 

Furthermore, the card may be configured so that 
whether the I/O card 2 itself receives power via the back 
connector 22 or via the card connector 17 can be 
selected. Fig. 1 1 is a block diagram of this card facility. 
When the card is thus configured, the card can select 
either of the power sources without involving the cam- 
era. Instructing selection of power is achieved in 
response to an instruction sent from the computer 3 or 
from the CPU 12 in the camera 1 , or is made by a judg- 
ment circuit (not shown) in the I/O card 2. In this kind of 
I/O card, when the condition for a voltage is different 
between the card connector-routed power and back 
connector-routed power, a constant-power circuit is also 
provided in the card. 

The digital camera 1 is operated with power sup- 
plied from the secondary battery 13 mounted therein, or 
with power supplied via the I/O card 2 (hereinafter, the 
former is referred to as a self-drive mode and the latter 
is referred to as a card-drive mode). Moreover, charging 
the secondary battery 13 is achieved with power sup- 
plied via the I/O card 2 (hereinafter, this is referred to as 
a card-charge mode). 

The plurality of power modes are controlled by the 
power supply control circuit 14. 

Fig. 8 shows the block configuration of the power 



4 



7 



EP 0 887 991 A2 



8 



supply control circuit 14. 

In Fig. 8, there is shown a switching circuit 141 for 
selecting either power supplied via the I/O card 2 or 
power supplied from the secondary battery 13, and des- 
ignating charging of the secondary battery 13. Refer- 
ence numeral 1 42 denotes a constant voltage circuit for 
converting power selected by the switching circuit 141 
(power supplied from the secondary battery 13 or power 
supplied via the I/O card 2) into a given voltage, and 
applies the voltage as power to the camera circuits 1 1 
(including the CPU and power supply unit) and I/O card 
2. 

A PC card linked to the card connector of a camera 
does not always have a power supply facility. The funda- 
mental form of power supply is therefore power supply 
from the camera to the card. In the case of the camera 
in accordance with the present invention, either power 
supplied from a power supply (a mounted battery or AC 
adapter) such as has been included in cameras in the 
past or power supplied via an I/O card is selected 
through power control. The selected power is then sup- 
plied through a power reception terminal of the I/O card. 

The selection is carried out on the basis of a judg- 
ment made from attribute information (CIS) stored in the 
card, a power condition instruction sent from the com- 
puter, or the result of a power sensing process in the 
camera. If a memory card to be inserted into a card slot 
alone, or an I/O card to be linked to an interface cable 
having no power line or having a power line whose 
capacity for supplying power is limited is inserted, 
power is supplied to the card only from the camera. 

The I/O card 2 has a power reception terminal on 
the side of the interface cable, and has a power recep- 
tion terminal and power supply terminal on the side of 
the card connector. The card connector of the camera 
has a power reception terminal and power supply termi- 
nal. Consequently, both a PC card having a power sup- 
ply ability and a PC card having no power supply ability 
become usable. 

There is shown a charging circuit 143 for charging 
the secondary battery 13. When the ability of the I/O 
card 2 to supply power to the camera is sufficient, the 
power supply control circuit causes the charging circuit 
to charge the secondary battery 13 using power sup- 
plied via the I/O card 2. Judgment of the power supply 
ability is made from CIS stored in the I/O card 2 or 
power information or the like concerning the interface 
cable sent from the computer. 

Since the I/O card 2 is thus provided with the power 
supply terminal, when the I/O card 2 is inserted into the 
card connector 17 of the digital camera 1 and con- 
nected to the computer 3 over the interface cable 4, 
data transfer from the digital camera 1 to the computer 
3 and remote control of the digital camera 1 become 
possible. Moreover, it can be ^voided that the battery in 
the digital camera 1 is consumed. 1 In addition, it is pos- 
sible to charge the battery. 

Moreover, when the power supply control circuit is 



included in the digital camera or I/O card, power sup- 
plied over the interface cable 4, power supplied from the 
secondary battery in the camera, or power supplied via 
an AC adaptor is selected as operating power. Thus, 

5 power control can be accomplished. This makes it pos- 
sible not only to prevent the battery in the digital camera 
from being consumed but also to charge the battery 
when the digital camera is connected to the computer. 
Furthermore, when the computer is battery-driven, 

io systematic power management to be achieved by ceas- 
ing charging of the camera or operating the camera 
itself in the self-drive mode becomes possible. In this 
case, information indicating that the computer is bat- 
tery-driven is transmitted from the computer. Moreover, 

15 at the same time, the camera transmits information of its 
own power state to the card and the computer (whether 
the camera is self -driven or card-driven). If the camera 
is self-driven, the transmitted information also indicates 
whether the camera is battery-driven or driven by an AC 

20 adaptor. If the camera is battery-driven, the kind of bat- 
tery used is conveyed) to the card and computer. Thus, 
power within the system is managed. 

Furthermore, a signal (start-up signal) used to acti- 
vate the digital camera is output from the I/O card 2. 

25 This makes it possible to remotely control activation of 
the digital camera 1 . Moreover, automatic transfer of 
data to the personal computer 3 becomes possible. 

Next, operations performed by the system will be 
described. 

30 Fig. 9 is a diagram showing the stream of opera- 
tions performed in this embodiment. 

When the power supply of the computer 3 is turned 
on with the computer 3, interface cable 4, I/O card 2, 
and digital camera 1 interconnected, the computer 3 

35 starts up. Power is then supplied to the digital camera 1 
through the power supply terminal of the card connector 
1 7 after passing through the I/O card 2 over the inter- 
face cable 4. 

Power is also supplied to the I/O card 2 through the 

40 power input pin of the card connector 1 7. 

Thereafter, the computer 3 confirms that the I/O 
card 2 is connected, and then sends a reset command 
to the I/O card 2. In response to the reset command, the 
I/O card 2 outputs a start-up signal (a signal that merely 

45 makes a low-to-high transition) to the CPU 1 2 in the dig- 
ital camera 1 through the start-up signal terminal. This 
activates the CPU 12 in the digital camera 1 . 

The foregoing operations are triggered by turning 
on the power supply of the computer 3. Alternatively, 

so when the I/O card 2 is inserted into the digital camera 1 
with the computer 3. interface cable 4, and I/O card 2 
interconnected, start-up processing may be carried out. 
Moreover, when the computer 3, interface cable 4, I/O 
card 2, and digital camera 1 have already been inter- 

55 connected, if a user wants to activate the digital camera 
1 , the user may instruct start-up of the digital camera 1 
at the computer 3. 

When the computer 3, interface cable 4, and I/O 
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card 2 are interconnected, if the I/O card 2 is inserted 
into the digital camera 1, a whole-system start-up 
sequence to be triggered with insertion of a card may be 
such that the start-up signal terminal or any other 
mechanical sensing means is used to detect the inser- 5 
tion of the I/O card 2, the digital camera 1 starts up, 
power is supplied from the digital camera 1 to the I/O 
card 2, and then the computer 3 is started up via the I/O 
card 2. 

As a subsequent operation to be carried out in w 
response to an instruction sent from the computer or to 
be preceded by the start-up, image data in an internal 
memory (not shown) of the digital camera 1 may be 
transferred automatically. When the digital camera 1, 
I/O card 2, and computer 3 are activated as mentioned is 
above, the internal memory of the digital camera 1 or an 
external memory such as a memory card may be 
searched to see if image data is present If image data 
is present, the image data may be transferred to the 
computer 3 and displayed on the display of the compu- 20 
ter 3. Moreover, the system may be configured in such 
a way that when the amount of information stored in the 
memory becomes equal to or larger than a certain 
amount, image data is transferred automatically to the 
computer 3. 25 

For transferring data or activating image display 
software at the same time when the computer 3 is 
started up. the computer autonomously activates appli- 
cation software by reading the CIS of an I/O card or 
attribute information of a digital camera at the time of 30 
start-up of the I/O card or digital camera. When the 
computer thus reads the attribute information of the 
camera, the CPU in the camera reads attribute informa- 
tion of the card and computer at the same time. There- 
after, the computer and camera mutually transfer 35 
information such as operating states thereof from time 
to time. 

The power detection circuit 16 that plays an impor- 
tant role in the foregoing start-up or subsequent auto- 
matic data transfer. After power is supplied via the card 40 
connector 17, when the CPU 12 starts up in response to 
a start-up signal, a current of a specified magnitude 
flows into the power supply. Fluctuation in the supply 
voltage is checked to see if the power is usable. If the 
fluctuation in supply voltage is too great, the power sup- 45 
ply control circuit 1 4 is controlled so that the camera can 
be driven by the internal battery. A warning is then given 
using the display system of the computer 3 or digital 
camera 1 . If the power supply system has no such prob- 
lems, a subsequent operation such as automatic data so 
transfer or remote control at the computer proceeds. 

Incidentally, a specified current used to sense 
power is supplied instantaneously in order only to sense 
power at the time of start-up. Thereafter, a voltage is 
sensed by performing a normal operation. If an abnor- . .55 
mality is detected, a warning is given using the display 
system of the computer or digital camera. 

What is referred to as an abnormality includes, for 



example: the interface cable being disconnected; when 
the computer is driven by its own built-in battery, the 
ability of the computer to supply power deteriorating 
because of consumption of the battery; or the card or 
computer breaking down. In this case, when the camera 
is set to the card-drive mode, the power supply control 
circuit system is controlled in order to change the cam- 
era to the self<Jrive mode. The camera uses its own dis- 
play system to display a warning saying that an 
abnormality has occurred and the fact that drive modes 
are changed, and transmits change information con- 
cerning an operating state to the computer. 

Remote control extended at the computer 3 is also 
enabled by the foregoing construction. Moreover, when 
the digital camera 1 does not need to operate, the whole 
camera may be halted, and later started up if necessary. 
At this time, the secondary battery 13 may be charged. 
Thus, power management can be achieved readily. 

Talking of an operation performed by the power 
control circuit 14, when no power is supplied via the I/O 
card 2, or although power is supplied via the I/O card 2, 
if the power is judged not to be proper (through power 
sensing performed by the power detection circuit 16), 
the switching circuit in the power supply control circuit 
14 operates so that power supplied from the secondary 
battery 13 can be input to a low-voltage circuit and sup- 
plied to individual units by way of the constant voltage 
(constant power) circuit. If power supplied via the I/O 
card 2 is sufficient, the switching circuit turns off power 
supply from the secondary battery, inputs power 
received via the I/O card 2 to the constant-voltage cir- 
cuit, and supplies the power to the individual units by 
way of the constant-voltage circuit. At this time, the set- 
ting of the switching circuit is selected so that the sec- 
ondary battery 13 can be charged by the charging 
circuit. Even when the circuit system in the digital cam- 
era 1 is brought to the sleep state, charging wfth power 
supplied via the card is continued. 

(Second Embodiment) 



If data transfer to or from the I/O card 2 is possible, 
data transfer to or from the internal memory of the dig- 
ital camera 1 as well as a memory card should be pos- 
sible. For this purpose, two card slots used for the I/O 
card and memory card must be formed in a camera. 
This results in a large size of the camera. Moreover, 
since the CPU of the camera acts as a go-between 
between the memory card and I/O card, signal trans- 
mission becomes complex. 

It is the second embodiment that solves this prob- 
lem. 

Fig. 2 is a functional block diagram of a digital cam- 
era system of the second embodiment, wherein the 
same reference numerals are assigned to components 
identical to those shown in Fig. 1. 

In Fig. 2. the I/O card 2 has a connector 23 for inter- 
facing a card in addition to the back connector 22 to be 
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joined with the interface cable 4. Owing to the inclusion 
of the connector 23, the I/O card 2 and memory card 5 
can be connected in series with each other. 

Moreover, although the digital camera 1 has only 
one card slot, the I/O card 2 and memory card 5 can be s 
operated simultaneously. 

Moreover, since the memory card can be accessed 
without the involvement of the CPU of the camera, 
power-saving operation can be achieved. 

In Fig. 2, the I/O card 2 is inserted into the camera, 10 
and the memory card 5 is connected to the I/O card. 
Alternatively, the I/O card and memory card may be 
arranged inversely. In such a case, power supplied over 
the power supply line in the I/O card 2 and a start-up 
signal are transmitted to the camera via the memory is 
card 5. 

Functional blocks of the I/O card 2 are shown in 
Figs. 12 and 13 respectively. Fig. 12 is concerned with a 
card having no power control facility, and Fig. 13 is con- 
cerned with a card having the power control facility. 20 

(Third Embodiment) 

Fig. 3 is a functional block diagram showing a digital 
camera system of the third embodiment of the present 25 
invention, wherein the same reference numerals are 
assigned to components identical to those shown in Fig. 
1. 

In Fig. 3, the I/O card 2 is an I/O card having an 
interface terminal 24 for interfacing a communication 30 
facility or a communication apparatus such as a Per- 
sonal Handy Phone Standard (PHS) telephone, net- 
work, portable telephone, or telephone line in addition 
to an interface for interfacing the computer 3. Owing to 
the inclusion of the interface terminal, remote control of 35 
a camera or data communication can be achieved at a 
computer other than a handy computer (microcom- 
puter) a user uses mainly, for example, another compu- 
ter connected over a network, or a PHS telephone, 
portable telephone, or wire telephone. *o 

(Fourth Embodiment) 

Fig. 4 is a functional block diagram showing a digital 
camera system of the fourth embodiment, wherein the 45 
same reference numerals are assigned to components 
identical to those in Fig. 3. 

In Fig. 4, the I/O card 2 has the interface terminal 24 
for interfacing the communication facility 6 or a commu- 
nication apparatus such as a PHS telephone, network, so 
portable telephone, or telephone line, and a terminal 25 
to be joined with an AC adaptor 7 (that is, a direct cur- 
rent (DC) power input terminal). Owing to the inclusion 
of the terminal 25. remote control of the digital camera 1 
or data transfer to or from the digital camera 1 can be 55 
achieved directly at a communication apparatus such as 
a PHS telephone or portable telephone. 



(Fifth Embodiment) 

Fig. 5 is a functional block diagram showing a digital 
camera system of the fifth embodiment, wherein the 
same reference numerals are assigned to components 
identical to those shown in Fig. 1 . 

In Fig. 5, equipment 8 including a printer, TV moni- 
tor, hard disk drive (HDD), magneto-optical disk drive 
(MOD), and CD-ROM drive each have an interface hav- 
ing a power supply ability, for example, an interface con- 
formable to the USB or IEEE 1394 standard. Power is 
supplied from the equipment to the digital camera 1 via 
the I/O card 2. This makes it possible to achieve direct 
printing by performing a simple operation.' Moreover, 
direct data recording of recording data on the HDD or 
MOD can be achieved readily. Besides, automatic data 
transfer to a printer or automatic printing can be 
achieved simultaneously with insertion of the card. 

Moreover, the printer can be started up. When a 
memory card connectable to the I/O card 2 like the one 
in the second embodiment is employed, such a mecha- 
nism can be constructed that: only image data that 
should be printed can be recorded in the memory card; 
and once the memory card is linked to the I/O card, the 
image data in the memory card is transmitted automati- 
cally to the printer, and then printed immediately. 

As mentioned above, since the card connector has 
the power supply terminal and start-up signal terminal, 
the scope of possible uses of the digital camera 1 has 
expanded. 

(Sixth Embodiment) 

Fig. 6 is a functional block diagram showing a digital 
camera system of the sixth embodiment, wherein the 
same reference numerals are assigned to components 
identical to those shown in Fig. 4. 

The I/O card 2 shown in Fig. 6 is a card used to con- 
nect an AC adaptor or battery charger 10 to the digital 
camera 1 by way of the card slot, or a battery card with 
a built-in battery. The I/O card 2 has a power supply ter- 
minal and start-up signal terminal. 

In this embodiment, the role of the power detection 
circuit 16 is a noteworthy feature. When the I/O card 2 is 
inserted, the CIS 21 stored in the card is checked to see 
if the I/O card (battery card) has been inserted. 

A specified current is then supplied in order to 
check variations in voltage, whereby low-battery sens- 
ing is achieved. Incidentally, the discharge characteris- 
tic varies with the kind of battery. When the kind of 
battery being used is known, more accurate low-battery 
sensing can be achieved. Information concerning the 
kind of a battery is therefore included in the CIS 21 
stored in the I/O card 2. Thus, sensing can be carried 
out according to the kind of battery used. 

As mentioned above, power can be received via the 
I/O card. 

Another important feature is that when CIS is 
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checked to sense whether the I/O card has been 
inserted, the power supply control circuit 14 in the digital 
camera 1 turns off the charging circuit system for charg- 
ing the secondary battery 13 in the digital camera 1. 
This prevents the battery in the I/O card from being 
used exclusively to charge the secondary battery in the 
digital camera 1. 

(Seventh Embodiment) 

Fig. 7 is a functional block diagram showing a digital 
camera system of the seventh embodiment, wherein the 
same reference numerals are assigned to components 
identical to those shown in Fig. 1 . 

An interface conformable to the USB or IEEE 1394 
standard and having a power supply line is linked to a 
relevant equipment such as a computer, printer, TV, 
HDD. MOD, or CD-ROM drive via an I/O card 26. 

The I/O card 26 has, like the I/O card connected to 
the digital camera 1, a power supply terminal through £ 
which power is received via the I/O card 2 and a start-up 
signal terminal. 

Since the I/O card 26 shares the same interfacing 
specification with the I/O card 2. the I/O card 26 does 
not require the interface conversion circuit. In this case, a 
a buffer alone suffices for input and output of data. 

As mentioned above, since the card interface has 
the power supply terminal and start-up signal terminal, 
connection of an input apparatus such as a digital cam- 
era to a computer or peripheral equipment can be 3c 
achieved readily. Moreover, power management within 
the whole system can be achieved. Besides, remote 
control of the input apparatus such as the digital camera 
or data transfer from the input apparatus can be 
achieved. Thus, the variation of usages of the digital 35 
camera or the like can be expanded greatly. 

In the aforesaid embodiments, the card interface 
has both the power supply terminal and start-up signal 
terminal. Alternatively, the card interface may have only 
the power supply terminal. The aforesaid embodiments 40 
can still be configured. 

Moreover, the above description has proceeded on 
the assumption that the digital camera is connected to 
the computer. Likewise, other peripheral equipment of a 
computer, such as a printer, can be readily connected to 45 
the computer or controlled remotely at the computer in 
the same ways as disclosed with reference to a camera. 

As described above, according to this embodiment, 
since the card interface has the power supply terminal 
and start-up signal terminal, connection between the so 
camera and computer or connection between the cam- 
era and peripheral equipment can be achieved readily. 

Moreover, power management can be achieved. 
Remote control of a heavy<iuty camera or data transfer 
to or from the camera can be achieved. Thus, the scope ss 
of possible uses of the digital camera can be expanded 
greatly. Eventually/the digital camera can be employed 
in a heavy-duty multimedia system easily. 



A system includes a computer and digital camera 
connected to each other; automatic image transfer or 
remote control can be achieved readily, and a power 
supply route is simple. A card connector for an I/O card 

5 and a back connector thereof are linked by a power sup- 
ply line. When the I/O card is connected to a digital cam- 
era, power supplied over an interface cable joined with 
the back connector is supplied to the digital camera. 
Moreover, when the I/O card is connected to the digital 

w camera, a start-up instruction signal is sent from the I/O 
card to the digital camera. A CPU in the digital camera 
executes start-up processing. 

Claims 

15 

1. An I/O card, comprising: 

a first connecting means for linkage to a first 
apparatus; 

» a second connecting means for linkage to a 

second apparatus; and 

a supply means for supplying power supplied 
from the first apparatus via said first connecting 
means to the second apparatus via said sec- 
5 ond connecting means. 

2. An I/O card according to claim 1 , wherein said sec- 
ond connecting means is a PC card interface con- 
nector. 

3. An I/O card according to claim 1 , wherein said first 
connecting means is a connector with which an 
interface cable is joined. 

4. An I/O card according to claim 2. wherein at least 
one of terminals of said PC card interface connec- 
tor is a terminal used to supply a signal that 
instructs wake-up of a piece of electronic equip- 
ment. 

5. An I/O card; comprising: 

a plurality of connecting means; and 
a power receiving means for receiving power 
supplied via at least two connecting means out 
of said plurality of connecting means. 

6. An I/O card according to claim 5. wherein at least 
one of said at least two connecting means is a PC 
card interface connector, and the other one of said 
at least two connecting means is a connector to be 
joined with an interface cable. 

7. An I/O card according to claim 5. further comprising 

a power supply means using power supplied via = 
one of said at least two connecting means as driv- 
ing power used to drive circuits in said I/O card. 
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8. An I/O card according to claim 5, further comprising 
a supply means for supplying power supplied via 
one of said at least two connecting means to a 
piece of electronic equipment linked to another of 
said plurality of connecting means. 5 

9. An I/O card, comprising: 

a first connector used to connect a first piece of 
electronic equipment; 10 
a second connector with which an interface 
cable is joined; and 

a third connector used to connect said card to 
a second piece of electronic equipment 

15 

1 0. An I/O card according to claim 9, wherein another 
connector is a connector used to connect another 
PC card, an AC adaptor, or a communication cable. 

11. A piece of electronic equipment, comprising: 20 

a connecting means used to connect an I/O 
card; 

a receiving means for receiving a start-up 
processing request signal output from the I/O 25 
card linked to said connecting means; and 
a processing unit for carrying out start-up 
processing in response to the start-up process- 
ing request signal, 

wherein said connecting means 30 
includes a signal line. 

12. A piece of electronic equipment, comprising: 

a connecting means used to connect an I/O 35 
card; 

a first power receiving means for receiving 

power supplied over a power supply line 

included in said connecting means; 

a second power receiving means for receiving 40 

power supplied externally; and 

a selecting means for selecting one of said first 

power receiving means and second power 

receiving means. 

45 

13. Electronic equipment according to claim 12, further 
comprising a control means for comparing power 
information transmitted via said connecting means 
with power information concerning power supplied 

to said second power receiving means, that is, so 
power information concerning power in said elec- 
tronic equipment, and thus controlling said select- 
ing means. 

14. Electronic equipment according to claim 13, further ss 
comprising a monitoring means for monitoring the 
power supply state of whichever of said first power 
receiving means or second power receiving means 



has been selected by said selecting means, 
wherein the power receiving means to be selected 
is changed on the basis of the result of monitoring 
performed by said monitoring means. 

15. Electronic equipment according to claim 12, further 
comprising a battery, and a charging means for 
charging said battery using power supplied over 
said power supply line included in said connecting 
means. 

16. Electronic equipment according to claim 12, 
wherein said electronic equipment is any of an 
imaging apparatus, digital camera, printer, image 
display apparatus, computer system, and commu- 
nication apparatus. 

17. Electronic equipment according to claim 12, 
wherein said electronic equipment is a memory 
unit. 

18. Electronic equipment according to claim 12, 
wherein said power supply line is at least one of ter- 
minals of a PC card interface connector. 

19. Electronic equipment according to claim 11. 
wherein said signal line is at least one of terminals 
of a PC card interface connector. 

20. Electronic equipment according to claim 1 7, further 
comprising a sensing means for sensing the stor- 
age capacity of said memory unit after said elec- 
tronic equipment is started up, and a data transfer 
means for transferring data according to the result 
of sensing performed by said sensing means. 

21. An electronic system, comprising: 

an I/O card including a circuit for supplying 
power supplied via a connecting means to an 
electronic equipment linked to another con- 
necting means; and 

electronic equipment including a connecting 
means used to connect said I/O card, and a 
power receiving means for receiving power 
supplied via said connecting means, said con- 
necting means including a power supply line. 

22. A procedure of starting up a piece of electronic 
equipment, in which: 

a start-up instruction signal sent by linking an 
I/O card to a connecting means is received; 
and 

start-up processing is executed for an elec- 
tronic equipment upon reception of the instruc- 
tion signal. 
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23. A procedure of starting up a piece of electronic 
equipment according to claim 22, wherein the elec- 
tronic equipment is any of an imaging apparatus, 
digital camera, printer, memory unit, image display 
unit, computer system, and communication appara- 5 
tus. 

10 
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(57) A system includes a computer and digital cam- 
era connected to each other; automatic image transfer 
or remote control can be achieved readily and a power 
supply route is simple. A card connector for an I/O card 
and a back connector thereof are linked by a power sup- 
ply line. When the I/O card is connected to a digital cam- 
era, power supplied over an interface cable joined with 
the back connector is supplied to the digital camera. 
Moreover, when the I/O card is connected to the digital 
camera, a start-up instruction signal is sent from the I/O 
card to the digital camera. A CPU in the digital camera 
executes start-up processing. 
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